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TESTING SHIP FITTINGS

[Shchegolev, A. P., Materialy dlya sudovoy armatury, Ispytaniye
sudovoy armatury. Sudostroyeniye Publishing House, 1971, pp. 34-4?,

Russian]

5. Materials for Ship Fittings

The operational reliability of ship fittings, their efficiency,
and service life depend to a considerable degree on the material
used in individual structural units. The importance of the material
used is especially great ir. high parameter fittings.

At high temperatures, material strength decreases, while plas-
ticity increases. A pressure increase of the mediam causes complex
stresses in the fittings. Moreover, alternate stresses have harmful
effects on materials and can enable even small loads to cause fail-
ure.

It is necessary to know the properties of materials used in ship

fittings in order to select the correct operating conditions and test-
ing parameters as we2l as to correct defects.

Depending on the intended use of the individual units, materials
for ship fittings car. be classified in the following manner:

1) materials for control elements;
2) materials for drives;
3) materials for bodies and covers;
4) materials for gaskets and packings;
5) materials for fastenings;
6) plastics.

Materials for Control Elecents. As has been noted, the follow-
ing pertain to control elements: spindles, rods, axles, and locking
couples (plate or disc and sealing socket in the body). In the tech-
nical literature, sealing rings sometimes refer to body elements.

The materials used in spindles, rods, and axles have to be cor-
rosion-resistant and have a relatively high surface layer hardness,
resistance against seizing, and high strength at given tem.eratures.

Particularly high requirements are put on materials used in lock-
ing couples. They must be cerrosion-resistant, have constant mechani-
cal properties, high hardness, and be especially erosion-resistant.
Moreover, these materials must be seizure-resistant and have good
lapping properties. The efficiency and reliability of fittings de-
pend essentially on the operation of this couple.
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Tne requirements enumerated above are put on the materials used

in the parts of control elements, depending on how the fitting is
used, its type, and parameters. An incomplete list of materials used
is given below:

Steels

St. 5 9K'hl8N9 12KWIT
25 ?325N1 3 4Khl4II14V2M
35 Kh25N20 15KFhlIMlF
40Kh Kh.17_50T 25KhIMFA
20KhLM K'h81I&2M2T 351141OA
IKhl 3 Khl8N12M3T 38KhMYuA '35
2"ai 3 1Kl INf2 38rhI.FYu
3Khl3 iKFnl8N9T

Brasses

LS 59-1 LK 80-3 L%.rIsS 58-2-2
ILS 59-1L LK P0-31 LZh'Mts 59-1-1

Bronzes

Br. AZ-_•h0ts 10-3-1.5 Br.AZhN% 10-4-4 Br. OTs 10--

Sreclal Alloys

Stellite VK3 Sorv'ite !o. 2 AllLv TsT-2
Sormite :;o. 1 Alloy TsT-l Allny LT-2

M'aterials for Drives. Fitting diivcs. regardless of design, are
usually not subjected to the action of the medium passing through
the fitting. Therefore, in the case of Orive details, selection is
limited by the materials that usually go ioto the manufacture uf re-
duction gears and similar mechanisms.

Materials for .Bodies and Covers. Depending on the intended use,
body and cover materials in a fitting can be divided into several
groups: materials for fitting bodies operating at normal (moderate)
parameters, those of a special fitting operating under unusual con-
ditions (seawater, carbon dioxide, etc.), and those of a fitting op-
erating at high temperatures and pressures.
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Fitting bodies have complex configurations and are therefore
usually made by casting. Small-section bodies are usually forged or
stamped, while larger ones are welded or cast welded.

The manufacture of high parameter fitting'bodies is particularly
difficult. Experience has shown that the main difficulty in manufac-
turing such equipment has been that of ensuring air-tightness over
long periods of use. High pressure, the high flow velocities of the
medium, sharp tempprature changes, and the heat expansion of component
details incrcese loa!oage, and cause erosion and seizing. All of these
factors require therefore the use of special high-alloy steels and a
special -manufacturing technology.

Depenaing on the composition of the conducting medium, its tem-
perature and pressure, carbon and alloy steel, grey and malleable
cast iron, broitze, brass, and their alloys are-used to manufacture
bodies and covers of fittings.

Tables 2-4 gize the basic materials and conditions of use in de-
pending on 'Limperature.

Table 2. Trons Used to Cast Bodies, Covers and [36
Other Shaped Parts of Fittings

LimitipFg parameters
Material Pressyre t c. Temperature Type

kG/cm (n/n con. c
Grey iron 16 -15 SCh15-32

(15.7-105) +300 SChl8-36
SCh21-40
SCh24-44
SCh28-48

High-strength iron 25 -15 VCh45-5
(24.5 10 ) +300 VCh40-1O

Dcond. < 80

Pcznd. 40 400 KCh30-6

(39 105)

Malleable iron
D = 100 i 150c~nd.

Pcund. = 25 300 KCh33-8

(2,,.5-105)

3



Table 3. Steels Used- ir Body Deltails of Fittings 136

Type Limiting tern- Type Limiting tem-

perature, °C perature-, OC

St. 3 -39; +300 l6M 450
St. 4 -30; +300 ahl7 450

St. 5 -30; +300 KnI8 450
M21 -30; +300 2Kh!3 425

25 -40; +45C, 15Kh2 540
40 -40; +450 35;.h,4 500

40Kh 450 ]2 KhMF 575
20LIIl -40; +425 1Ki17;N2 450

25Li11 -40; +425 25.h2MFA 530

20KYLL -40; +540 ET578 550
20FKMFL 575 FT1612 650
Kh5TL 425 OK'h23N28M3D3T -196; +400

S Kh5ML 550 OKhl8NlOT -196; +600
Kh5VL 550 Khl8N1OT -196; +700
Kh8VL 575 Khl8Nl2M2T -196; +600
OKhl8!NL -196; +700 nl18N12M3T -196; +600
KhI8N9TL -196; +700 IKhl3NI6B 600
KhlBN4G4L 450 lKhI3Nl8V2B 650
Khl8N!ZII2TL -196; +650 lQ18Nl2T 700

Khl8Nl2M3TL -196; +650 lKhl4Nl4V2M 700

20KhMF1 585 lnh14Nl4V2Mf 700
20KhlMlFL 5t,5
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materials for Gaskets and Packings. MateriaJs for stuffing-box
packings have to have high elastic properties, phy:ical stability at
operating temperatures, chemical stability against the working rnediumz.
the lowest possible coefficient of friction.

Cott-in matc.rials, hemp, asbestos cord, graphite, fluoroplastics, 137
etc. are chiefly used as packing materials. Packings are manufactured
in the form of plaited cord (rectangular or c-r--ular section), but
plain rolled cord, without plaited or combed fiherz. can be used. In
some cases, packings are made from previously prepared and shaped
rings.

materials for stuffing-box packings and conditions for their use
are listed in table 5 in relation to the medium parameters.

Gaskets have to retain their physical properties at the working
temperature of the medium and not ba subjected to corrosive action.
The material of metal gaskets, to avoid deformation of the sealing
surfaces, must have hardness and a yield point lower than that of the
sealipg surfaces of the flanges or pipes. Moreover, the materials
used in gaskets and fitting cannot form an electrolytic couple in a
given mediam.

The coeFficient of linear e'cpansion of the gasket material ought,
as far as possible, be close to -:hat of the material used in the fit-
ting.

Table 4. Nonferrous Alloys Used for Body Parts of Fitting N37

M rtrial Brand Limiting temperature,
oc

Bcasses Lm's58-2
LKS0-3L 250
L062-1

Bronzes BrOTs8-4
BrOTsSN3-7-5-1 130
BrAZhMts-55-3-1
BrAZhMtslO-3-1.5

Light alloys AL2
AL6 75
AL8



Table 5. Materials for Stuffing-Box Packings !38

Material Form used Working medium .initing parameters
ýc Pwork~ng

Cotton Fiber Cold & hot water 100 200-
(196-10')

Hep Combed fiber, Cold & hot water 100 i'0_
greased (157-10')

Dry asbestos Fiber or cord Hot dry gases, 550 -

corrosion media

i_'p.regnat-id Plaited cord, Water, steam, 300
asbestos impregnated other

with various
compositions

Rubberized vul- Water, steam
canized cord petroleum 200 325 5
(OIiT-!) products, etc. (318.7-10)

Rubberized Rubberized vul- Water, steam
canized cord petroleum 200 7005

vulcanized with brass wire products, etc. (686-10 )
(N.NDT-2)

asbestos Rubberized %ul-- Water, steam
canized cord petroleum 450 700-
with brass wire products, etc. (686 !1')
(N-vDT-2s)

Asbestos Graphite-im- Water, steam 400 -

with pregnated
graphite asbestos ring

with graphite
layering
"Pushonka"- Water, steam 510
flaked asbestos
mixed with
tlake graphite
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Flake rpi;

top and ",ct:o•
alon.g asbestos

Flake

graphite Graphite paste Water.qteam,etc. 550 & above

Pressed graphite
rings and half
rings

Fluovc- Shaving, rings Corrosion media From -195 100

Dlastic-4 or cup leathers to -L250 (98-10 )I(Te flIon )

Fluorolon Packing Mineral acids 100 --

Fiberglass Fibrous material Corrosion media 100 --

Fluoroplastic Rectangular or Corrosion media -60 64
packing ma- circular sec- +150 (62.7-105)
terial FNM-V tion cord
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Casket materials and tneir applications are given, in tables E
and 7.

Co-_bined asbestos-metal and spirally plaited gaskets fall in a

special group 124). T-e former are made of sheet metal (acun,

lead, copper, steel, etc.) with an asbestos filler. IU.en the ma-
terials are properly se.ected, these gaskets can be used in a
working medi-m• teperature range.

Spirally plaited gaskets are made fron profiled rst-resistant
narrow strips (brand J)hl8,U0) and of paronite strips. T"hey are used
in the fittings of main stea= pipes and pressure-feed pi->es. Ou-ing to
their design, both kinds of gaskets have Plasticity amA strength, and
do not require great specific pressures a compression. In addition,
they permit a rougher finishing of joined flange surfaces.

Materials for Fastenings. The main kinds of fastenings are belts,
studs, and nuts- Carbon and in some cases aloy steels are used in
their manufacture,

Table 8 lists the brands of steel used in fasteinzns of ship J40
fittings and the conditions under which they are used in relation to
medium temperature.

Plastics Used in Ship Fittings. Of late, increasing a-tention f&i
is being given to the use of various plastics in manufacturing fitting--
Their production continues to inc:esse, the list of products is ex-
panding, and quality is impro-ing.

Comnared with metals, plastic structures are considerably lighter,
have a longer service life, a-d are less laborious to m--anufacture.

However, plastics alse possess several properties that prevcat
their finding 1'roader application in manufacturing ship fittings As
is known, the ]1n.itfng te-_erature of most plastics is IO0-120* C;
only fluoroplastic 4 ITeflon] has a heat resistance of about 250' C.

Moreover, special equipment (molds, casting machines, etc.) is [42
required to produce plastiL fittings. This could be unprofitable
when small-lct production is involved. For these reasons, only cer-
tain of the plastics known to technology are used to manufacture ship
fittings and individual details of fittings.

It must be noted that details made from plastics, like those
from metals, can be cast, molded, cut, welded, and can also be joined
by baking and spraying. Spraying is a process of applying thin plas-
tic layers to metal surfaces in order to protect the basic metal froz
corrosion or the erosive action of aggressive media, or to provide a

9



Table 6- Nor e-li Cse Y-tral 3

?-eratGr-e, *C

lsater, Oil, re- i 50-211M
t mo k -, -m ; b 7 C e 1 L C sI

;Ca:&r, steeam i

?etiolei= prmdnts 83

soeto t g$Cse 5--O ai 00

ro-- i t ýd ;.tcr. Steav .ý

?ýl2eticizen Cornscbsteia W:ze

A'ci~astic Cýrrosiom me~ia £

F 1 3aropia-s t ic 3 Corrosxem ane at- -60: 7
~eI~)gressive me-di-a

F1~ronastc £-195; +a20-0

de-corati-re surface frinish- Pcwere- Etnnw~plasts 14;-.e p>olyrazadles
P-67. !Si-7, zn-o~yleze, and others, are :jsedd for spraying-. Yitti.nts
are al!so lined" with f luarcp last-1cs, polyethyle:!e, aird othez- ilastirs
for protection..

The use of z-2astics in he ranu-racrure or welded articles of
fittings depends an their technical characteristics-

Piastics are welded at different te~peratures and in different
ways . T-he cost widespread plastics welding nethrds ar-e: 'heat-carrier
welding, contact welding, hig)h-frequzencyv current welding, ultraso-nic
welding, and friction welding.

It. addition, various conbinations of these retluods are used.

The kinds of plastics used in ship fittings and t'heir properties
are given In table 9.
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Tab-e 7. Metals Used to Manufacture Gaskets [39

Metal Brand Medium and using Limiting
conditions temperature, 0C

Water vapor 475

Ar-mco iron 051T Sulfur-containing 320
(special) alkalis, acids, gases.

Unsuitable for water
solutions of acids
and alkalis.

Steel 15-30 Water vapor and 550
petroleum products

Corrosion- OZhl8N9, Water vapor, petroleum (-196); (+600)
r-zistant KhlI8NIOT products, corrosion media,

except sulfuric acid

A2 Air, water 430

Petroleum products ard (-198); (+300)
acids

Water vapor 430 [40

Nickei NT Chlorine and others (-180); (+450)

Oxidizing media 750

Monel metal NNZI~ts Water vapor 430
28-2,

51.5 Corrosion media 800

Copper Ml, M2 Alkaline solutions. Un- (-180); (+300)
suitable for steel
flanges in the presence
of water; salt, acid,
and alkaline solutions

Lead S2 Corrosion media, acids (-180); (+100)
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Table 8. Metals Used to Manufacture Bolts, Studs, Nuts, [40
and Flange Joints

Brand of Metal _ _Limiting tem--
Bolt or stud Nuts perature, °C

St. 5 St. 3 350
40 30 425
35,h 30 425
30KhM 30, 35Kh
35KhG2 30Kh 00
40KhFA 30Kh
25Kh2MFA 30KM% 510
2K1hl3 2Kh13 425
15Khl YF 15KhJ.LMF 500
lKhl7N2 11xU171-2 450
Khl8N1OT Khl8NlOT (-196); (+600)
EI572 IKhl4Nl4V2M(EI257) 600
4Khl4Nl4V2M(EI69) 4Khl4N]4V2M(EI69) 630
E1612 E1572 650
Br. AZhMtslO-3-1.5 Br. AZhMtslO-3-l.5 (-1-0); (+250)

6. Production Defects of Fittings

As a rule, such fittings production defects as the lack of her-
metic sealing, unsatisfactory efficiency, inadequate reliability, etc.
are detected when the fitting is tested. Some defects can be detected
before testing by external examination, by measurcment, or by compari-
son with a reference specimen. Primarily, this refers to the check of
individual details and units before assembly.

Let us examine the possible defects of each of the component
parts of a fitting.

Control Element Defects. The basic requirement placed on control
elemeentsespecially locking elements, is that they ensure a leakproof
seal. The presence of a leak when this unit is being tested indicates
a defect in the locking couple.

In bodies made of copper alloys, the sealing surfaces are machine
finished and the relevant elements are lapped in. Poor-quality lapping [43
could cause leakage in them.

In bodies made of carbon steel, the sealing surfaces are made by
facing special alloys or by mechanically fastening insertion rings
made of copper- or nickel-alloys as well as from stainless and nitrided
steels.



Table 9. Plastics Used in Ship Fittings [41

Material Limiting tem- Basic properties and
perature, *C ways of working

Ebonite 65 Cutting

Rigid PVC plastic 60 Hot-air welded at temperature
of 110-120' C, profiled by
heating.

Polychloride vinyl 40 Soft, easily bent, hot-
plasc:ic'.zed substance air welded

Faolite 100 Casting

Fluoroplastic-4 250
(Teflon) _ _ _ _ _ _ _

Fluoro'?astic-3 70 Cut'.ing
(Kel F)
Textolite 100 Cutting

Getinax 150 Cutting

Polyethylene 50 Hot-air welding

PolyvLnyl butyral 70 Spraying

Epoxy resins 100 Has good adhestive
properties, easily formed

Capron 70 Casting, sprayixsg, cutting,
welding, glueing.

Laminated DSP-F 100 Forming, cutting.
pla-tics

12



Electric-arc welded sealing surfaces are most widespread in ship
fittings. Such surfacings are m.de on bodies, plates, and discs.

The major defects of surfacings are porosity, cracks, nonfusion,
slag inclusions, and insufficient layer thickness.

Porosity occurs when gases absorbed from the atmosphere and gases
formed as the result of chemical reaction do not have time to escape
frcmi the metal being surfaced because of eapid cooling and hardening.
In addition, porosity may be raused by defective cleaning of the sur-
face to remove oil, rust, and other contaminants. In the case where
pores are detected in the surfacing of a well cleaned surface, the
correctness of the electrode coating composition should be checked,
its state, and surfacing conditions.

The formation, after surfacing, of thermal stresses and the appear-
ance of cracks can result from itonuniform ieating and cooling. To pre-
vent this defect, it is necessar' to work on the heating and thermal

treatment conditions.

Nonfusion is the local absence of fusing between the basic and

surface metals or between layers of the surfacing metal. Nonfusion
n-ly be caused by inadequate weldig current power, excessively rapid
elect-ode displacement, incorrect groove preparation, and unsatisfac-
tory cleaning of its surface. Nonfusion also results when molten
electrode metal hits an inadequately heated basic metal. Thus, to pre-
vent this defect, technological requirements must be strictly satisfied.

Slag inclusions are observed in multilayered surfacing, as a rule,
because of insufficiently careful cleaning of slag, oxides, and cinders
from the surface as well as when the electrode coating composition is
unsatisfactory.

Wen th, above enumeratod surfacing deiects are detected, the de-
fective part-- must be carefully cleaned and again stirfaced witlh the
necessary alloys. Scratch marks, notches, and denu, are removed from
sealing surfaces by mechanical finishing.

In some ship fittings, sealing units are packed with soft pack-
ing pieces (leathers, rubbers, plastics). The cause of leakage in
these is usually the low quality of the packing pieces. incorrect ar-
rangement, breaks, etc. To eliminate leaks in such seals, it is neces-
sary either to replace or correctly rearrange the soft packing pieces.

Drive Defects. Characteristic drive troubles are assembly de- [44
fects. In mechanical and electromechanical drives, they are various
misalignments, bad meshing of gears, seizing of spindle threads. In
hydraulic and pneuraric erives, they are the lack of nccssazy tight-

ness, pin misalignment, etc.
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Electromechanical and electromagnetic drives may also have defects
in the electrical circuit.

Body Defects. As has already been noted, bodies are classified
according to the manner in which they were produced into cast, cast
welded, and stamped. Most bodies of ship fittings are cast. There-
fore we shall dwell on casting defects.

The main require..ents for the geometry of castings are: coaxial
alignment and flange perpendicularity to the axis of passage; flange
parallelism; minimum warping and wall thickness variation; and minimum
displacement of individual elements. All of these characteristics are
regulated by technical conditions; they are checked visually and by
special =easurement gauges.

The main casting defects, from the point of view of quality, are:
surface and through cracks; gas, earth, and slag cavities; contraction
cavities and porosity; cold shuts; fins, tongues, and protrusions;
mechanical damage; etc.

In oru.r to select the proper method of correcting tba defect,
it is necessary to know where it is and how it developed.

Surface and through cracks are mainly in casting areas traisitional
to sections. Such cracks are identified only with great difficulty in
castings that have not yet annealed; it is much easier to detect them
after annealing.

Gas, earth, and slag cavities are usuallv to be found in casting
surfaces. They differ in form and size. External cavities are de-
termined visually, internal (concealed) cavities are detected during
tile casting finishing process and by special defectosccpic methods
about which more will be said below.

Contraction cavities ane porosity are usually found in casting
transition zones anj are u5 •:ily hidden. These defects are detected
during close external examine:-on of the casting with probe detectors.

During this process special attention must be directed to those areas
of the casting where there are cracks anc small depressions. In most
cases, it is sufficient to hammer tap several times to detect cavities
or porosity beneath depressions.

Cold shuts are defects that are easily detected during the ex-
ternal examination of the casting. They resemble slits with rounded
edges and may be surface or through varieties. The nature of the de-
fect is determined by examining the side opposite the one on which the
cold shut is located. The presence of a olit on the opposite side
indicates that the wall has a through defect.

14



Fins, tongues, and protrusions on the body of the casting are [45
usually found near the casting box joint or where there are gaps
between form parts. All of these defects are easily detected during
external examination of the casting after it has been knocked out of
the casting box.

Cracks, different kinds of cavities, porosity, cold shuts, and
even mechanical damage can be corrected by repair welding. The small
defects are meticulously cleaned, while the deep defects are dressed.
This operation is accomplished with a mechanical chisel in special
sound-proof cabins. The repair welding of the defects is performed
according to existing GOST standards and plant instructions or produc-
tion charts and with due account of the casting material. Slight po-
rosity in castings made from nonferrous alloys, which operate in sea-
or fresh water, or in petroleum, oil, and steam with temperatures not
exceeding 1300 C, is corrected by bakelite lacquer treatment.

Hisalignments, wall thickness variation, and displaceme..-s of
individual casting elements are eliminated by surfacing the metal with
thin walls and by fusing the metal to thickened parts.

Fins, tongues, and protrusions on castings are cut do-n with
pneumatic chisels or by gas or electric arc cutting.

Besides casting defects in cast-welded body structures, there can
also be welding defects: porosity- cracks, Ponfusion, ard slag in-clusions. Welding quality is checked by x-raying, ultrasonics, etc.

Packing Defects. Let us examine possible defects in spindle,
axle, or rod outlet packing uaits; cover-body packings, etc. These
defe-ts are characterized ay medium leakage during hydraulic testing.
Medium leakage through stuffing box seals may be .-aused by poor-quality
packing material or by nonconformifty to the operating parameters of the
fitting. incorrect size of stuffing box chamber packing, incorrectly
cut packing rings, and incorrectly established ring joints in the stuf-
fing box chamber can be added.

Cases have been known where, because of extreme bolt tightening,
the stuffing box cover sinks too deeply into the box chamber. In
checking the outer size of the neck bushin3s and the inner size of the
. -ffing box chamber, it hbs been established that the fits were not
"a accordance with the design draft. As a result, the pzcking was
squeezed into a gap and eid not provide the requisite hermetic state-

The cleanliness of spindle, axle, or rod finish, and the absence
of curvature, grouves, and other damage on them, als- have a great
effect on the packing quzality.

15



Medium leakage through the packings of the first and second groups
(plungers, plugs, and lab.yrinths) that exceed computed values indicate
the presence of large gaps, i.e., that the required fits have not been
observed. Leakage t!'roufth bellows attests to the presence of a defect
(cracks, breaks, etc.). This defect cannot De corrected and the bel-
lows must be replac :d.

Leakage where the terminal bushings of bellows have been welded 146
on to other detuils can be repair-welded.

Lezkage 'n cover-body flange joints in most cases are caused by
poor-quality gasket manufacture or by damaged flange sealing surfaces.
Looseness cr,uld occur because of nonuniform and weak nut tightening
on the flange joint and also because of flange deformation during
sharp temerature changes of the working medium.

In a fitting with metal collar gaskets, the :auses of leakage can
be: roughness of tecth surfaces, lack of sealing zonules on gasket
teeth, increased hardness of gasket material, irregular gasket thick-
ness, or the presence of through slits.

Defects of Plastic Fittings. Experience in the use of plastics
in ship fittivac has been comparatively limited and consequently in
manufacturing techniques have not been worked Out WiLhI :ii-.iLy.

The technological processes that have gainee acceptance in recent
timesviz., centrifugal casting, spraying, molding, welding, etc.,
have their advantages and disadvantages. Thus, disruption of the
technological casting process when using polyamides (capron, poly-
caprolactans, etc.) results in defective products. The following de-
fects can occur.

Vesiculation and cavitation in the thickeneJ product walls form
as the result of slowness in charging the melt tj the mold and insuf-
ficient rate of mold rotation.

Shrinkage depressions, holes, and porosity within thick-walled
products occur because of overheating the melt and insufficient rate
of mold rotation.

Cold joints and shuts on stock faces result from low melt or mold
temperatures and insufficient rate of rotation.

Product brittleness can be caused by high monomer content (ex-
ceeding 2%) and high moisture content (exceeding 0.3%) in the raw
material.

Product darkening results from cxygen penetrating the autoclave.

16



The following defects are noted when plastics are sprayed on the
metal surface: cracks and dents in the applied layer, layer thickness
does not conform to draft requirements, plastics hitting surfaces that
are not ýupposed tn be covered.

Moreover, owing to irregular pistol motion or nozzle shape irre-
gularities, the layer can have a nonuniiorm thickness. This defect is
easily corrected by additional spraying after the nozzle has been re-
paired.

Looseness in the adhesion of sprayed plastics to the metal sur-
face could be caused by the following: inadequate heating of the mass
or metal surface; air, mass, or metal surface contamination. When
these defects are present and they cannot be corrected, the applied
plastics layer must be removed. This is done in special annealing [47
ovens. Minor defects in covering are eliminated by sealing with a
special electric solderer.

Characteristic defects in molded fitting details are: incomplete
or porous product because the mold was not completely filled with mass;
cracks and blisters in the product because of mold overheating; soft
(unhardened) products because of the use of a green mass, inadequate
curing time, or inadequate mold heating. In addition, if the mold has
be-r poorly polished or hab 4-nsufficient tapering, when the product is
ejected it could be fractured; a green or poor-quality mass could stick
to the mold.

Product quality, produced by molding, can be judged by their color.
Thus, dull spots appear because the mold has not been heated adequately
or because of too short mold curing time. Dark spots are caused by ex-
cessive lubrication of an unsuitable composition.

Welding defects in plastics can be divided into two groups: de-
fects obtained when welding with a filler material and efects when weld-
ing without a filler material. Indications of the first case are given
below.

Nonfusion and trimming occur through incorrect welding torch posi-
tion or insufficiently high heat-carrier temperature.

Decomposition of the detail material and the weld seam is a conse-
quence of excessively high heat-carrier temperature. Layering and
bulging of the basic material in weldinr. can be caused by multiple

heatings.

Low mechanical strength of weld seams or seam surface color change
result from contamination of the heat-carrier because of incorrect fil-
tering.
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When welding plastics without a filler material, the causes of
defects are tither factors. Nonfusion, for example, can occur because
or a disruption of the technological process, i.e.. increased welding
speed, insufficient electric field voltage and welding instrument
heating temperature.

Decomposition of weld seam material can be caused by high electric
field voltage or overheated welding instruments. Color change in the
weld seam material and the presence of side inclusions indicate that
the surface of the welding instruments or electrodea are contaminated.

If the defective area cannot be correcLed, it has to be cut out
and welded again.

Besides these possible technological defects of plastic fittings,
assembly defects must also be pointed out, viz., the lack of necessary
seal :ightness, misalignments, tight spindle movement, etc. S-.'ce the
plastic fitting consists of the same details as the metal fitting,
assembly defects are corrected in analogous ways.
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